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Extraction and Isolation
The hydroid specimen (165 g, dry weight) was extracted according to the procedures 
Quantum Calculations
Structures for the four geometric isomers were optimized in the gas phase using the M06-2X functional and the 6-31+G(d,p) basis set. 2 NMR shielding constants were calculated using gauge-including atomic orbitals (GIAO) at the mPW1PW91/6-311+G(2d,p) level, and were calculated both in gas phase and in methanol solvent with a polarizable continuum model using the integral equation formalism variant (IEF-PCM). [3] [4] Calculated shielding constants were converted to chemical shifts using the multi-standard method with benzene as the reference standard for sp 2 carbons and methanol for sp 3 carbons. 5 Values for the experimental 13 C chemical shifts of benzene and methanol in CD 3 OD have been previously described. 6 All calculations used Gaussian 09 version D.01 (Gaussian, Inc., Wallingford, CT).
S5 Synthetic Experimental Procedures

General Remarks
Flash column chromatography was performed using a mM, pH = 6). The reaction mixture was stirred for 10 min, after which the mixture was diluted with methanol (2 mL) then filtered through celite, the filtrate purified directly by HPLC (10% to 
6-amino-3-(hydroxymethyl)-4-imino-5-methoxy-1,4-dihydro-7H-indol-7-one (4)
.
6-amino-3-(hydroxymethyl)-4-imino-5-(methylthio)-1,4-dihydro-
7H-indol-7-one (1).
To a vial charged with bromoiminoquinone 7 (2.59 mg, 6.74 µmol) was added a freshly prepared 1 M solution of sodium methanethiolate in methanol (400 µL). The solution was stirred for 30 min, after which the reaction was quenched with formic acid (40 µL), concentrated, reconstituted in methanol (2 mL), and purified by reverse-phase HPLC (10% to 20% (error = -1.38).
S11 Biochemical and Biological Experimental Procedures
General Remarks N-acetyl-L-cysteine and b-lapachone were purchased from VWR. All other compounds were purchased from Sigma-Aldrich. The following recombinant proteins were purchased and used without further purification in biochemical assays: SUMO E1 (E-315, Boston Biochem), Ubc9 (BML-UW9320, Enzo Life Sciences), and SUMO-1 (His-tag, UL-715, Boston Biochem).
Sumoylation Electrophoretic Mobility Shift Assay
The sumoylation assay was performed as previously described. 
Gel-Based Sumoylation Assay
The sumoylation assay was performed in 20 µL reaction buffer (50 mM Tris pH 9, 5 mM 
E1-E2 Crosslinking Assay
SUMO E1 (0.1 µM) and Ubc9 (1 µM) were incubated with small molecules or DMSO (4% final) in 20 µL reaction buffer (50 mM Tris pH 9, 5 mM MgCl 2 , 1 mM DTT) at 37 °C for 30 minutes. Following incubation, reactions were quenched by the addition of 4X LDS sample buffer, heated at 95 °C for 5 minutes, resolved by electrophoresis using 4-12% Bis-Tris gels, and visualized by silver stain using SilverQuest TM Staining Kit (ThermoFisher).
Cell Culture
A549 cells were purchased from ATCC and were maintained at 37 °C with an atmosphere of 5% CO 2 in RPMI-1640 medium supplemented with 10% fetal bovine serum, 2 mM L-glutamine, 100 IU/mL penicillin, and 0.1 mg/mL streptomycin. For confluence measurements, A549 cells were passaged into 96-well plates at 1,000 cells/well and allowed to attach overnight. The S13 following day media was removed and fresh media (100 µL) containing compound or DMSO (0.1% final) added to each well. Cells were incubated at 37 °C and monitored every hour for at least 24 hours by IncuCyte ® ZOOM Live-Cell Analysis System (Essen BioScience).
Reactive Oxygen Species Detection
ROS generation was determined using the dye CM-H2DCFDA (ThermoFisher). A549 cells were passaged into 96-well black wall, clear bottom plates at 5,000 cells/well and allowed to attach overnight. The following day media was removed and cells were incubated with small molecules or DMSO (0.2% final) and the dye (5 µM) in PBS (100 µL) with or without NAC (5 mM) at 37 °C for 30 minutes. Fluorescence intensity was measured directly at the desired timepoint using a BioTek Synergy 2 Microplate Reader with excitation and emission wavelengths of 485 nm and 528 nm, respectively. Data was normalized to wells with identical exposure conditions but lacking cells and expressed relative to DMSO controls.
Sulfenic Acid Detection
A549 cells were passaged into 6-well plates at 100,000 cells/well and allowed to grow for 24 hours. Day-old media was removed and cells were incubated with compounds or DMSO (0.1% Differences between the respective chemical shifts for experimentally observed DMSO-d 6 and DFT calculated gas phase are also graphed (grey, see Table 1 in main text for these chemical shift values). The GIAO calculations of the predicted chemical shifts including implicit solvent appear to have lower accuracy than in vacuum, likely due to the limitations of PCM solvent modeling in which the solvent is described as a homogeneous reaction field with a given dielectric constant.
Improvements in calculated shielding constants with solvent may only apply to aprotic or nonpolar solvents such as chloroform, and not to methanol or other solvents which can hydrogen bond. 
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Figure S9.
13 C NMR spectrum (150 MHz) of isolated macrophilone A in CD 3 OD.
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Figure S13.
13 C NMR spectrum (150 MHz) of isolated macrophilone A in DMSO-d 6 .
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